Seeded microtubule growth for cryoelectron microscopy of end-binding proteins.
End-binding proteins (EBs) have the ability to autonomously track the ends of growing microtubules, where they recruit several proteins that control various aspects of microtubule cytoskeleton organization and function. The structural nature of the binding site recognized by EBs at growing microtubule ends has been a subject of debate. Recently, a fluorescence microscopy assay used for the study of dynamic end tracking in vitro was adapted for cryoelectron microscopy (cryo-EM). In combination with single-particle reconstruction methods, this modified assay was used to produce the first subnanometer-resolution model of how the microtubule-binding domain of EBs binds to microtubules grown in the presence of GTPγS. A GTPγS microtubule can be considered a static mimic of the transiently existing binding region of EBs at a microtubule end growing in the presence of GTP. Here we describe in detail the procedure used to generate these samples. It relies on the polymerization of microtubules from preformed stabilized and quantum dot-labeled microtubule seeds. This allows the cryo-EM analysis of proteins bound to paclitaxel-free microtubules. It provides freedom for using different GTP analogues during microtubule elongation independent of their nucleation properties. This assay could also be useful for the cryo-EM analysis of other microtubule-associated proteins.